proof to use the term "healthy obesity" and whether we can distinguish metabolically healthy and unhealthy obese individuals by using different obesity indices. Prevalence of MHO varies considerably according to the definition used. Its prevalence significantly decreases with age, thus it can be as well a temporary phenomenon [6, 8] .
As the prevalence of overweight and obesity in the paediatric population has increased dramatically for the last 2 decades, some forecast suggested that the obesity epidemic would reverse the trend of the declining rate of death from CVD leading to a shorter life span for today's young generation [9] .
Despite well-known complications of childhood obesity, several studies have recently showed that body mass index (BMI) in early childhood does not appear to be related to the increased CVD risk in later life. In the Aberdeen Children study, no association was found between BMI at the age of 5 years and coronary heart disease in later life [10] . In 2006, Lawlor et al. investigated the association between early life BMI and risk of ischaemia and stroke in 3 large cohorts in whom BMI was estimated between 1922 and 1950. The results of their study did not provide strong evidence that being overweight or obese in childhood is associated with the future cardiovascular risk [11] .
Childhood and adolescent obesity were believed to increase the CVD risk independently of adult BMI. However, the analysis of data coming from four prospective cohort studies that measured childhood and adult BMI showed that children who become non obese adults had the same risk of type 2 diabetes, hypertension, dyslipidemia and carotid artery sclerosis as those who were never obese [12] . Metabolic disorders present in many obese children therefore seem to be reversible and childhood obesity does not permanently increase the CVD risk.
There are convincing data that the absence of metabolic disorders in phenotypically obese people is probably due to preserved insulin sensitivity [13] [14] [15] [16] . At a given BMI there are obese (healthy) individuals being either extremely insulin sensitive or extremely insulin resistant. There is no cutoff clearly separating distinct insulin-sensitive and insulin-resistant subgroups. The healthy obese phenotype is characterized by preserved insulin sensitivity, relatively low visceral fat mass and normal adipose tissue function. However, initially MHO individuals undergo adverse metabolic changes associated with obesity over time, therefore metabolically healthy obesity may not be a stable condition [11, 17, 18] . While there were significant lower levels of low-density lipoprotein and triglycerides in MHO among patients younger than 40 years, the significance was lost among older patients. Metabolically healthy but obese participants also had a better fitness than metabolically abnormal obese participants. Despite having a lower muscle mass, these individuals appear to have higher muscle strength, suggesting higher muscle quality that potentially may explain the favourable metabolic profile [15] .
Recent studies suggest that inflammation of visceral adipose tissue, epicardial fat, ectopic fat deposition and adipose tissue dysfunction mediate insulin resistance in human obesity independently of total body fat mass [19, 20] . This suggests that mechanisms beyond a positive caloric balance, such as inflammation and adipokine release, determine the pathological metabolic consequences in patients with obesity.
In fact obese preschool and prepubertal children do not frequently experience metabolic complications and their insulin sensitivity is usually well preserved [21] [22] [23] . They are also naturally active and physical activity is known to exert a beneficial effect on visceral fat content. Due to the shorter period of fat accumulation, their adipose tissue dysfunction, responsible for the increased level of inflammatory markers, is also less pronounced. Therefore, is there an age limit when obesity-related complications start?
In obese adolescents several complications of the excess body weight such as dyslipidemia, hypertension and impaired glucose tolerance have been described [2, [23] [24] [25] [26] . The increasing rate of childhood obesity in developed and developing countries results in an increased prevalence of metabolic syndrome and T2D. The results of the National Survey of Children's Health from 2007 showed a strong association of obesity and T2D, however obesity predicted diabetes only for children of 15 years or older [26] . A high percentage of younger children with impaired glucose tolerance converted to normal glucose tolerance in the prospective studies [27, 28] .
Obesity is the main component of metabolic syndrome (MS). In the UK population, one third of obese children and adolescents were found to have MS according to WHO criteria. Still two thirds of them did not have all components of MS, including 15% of those with a particularly high waist-to-height ratio [2] . Results of the Bogalusa Heart Study have shown that MHO children were more likely to retain their status in adulthood. Despite markedly increased MBI these children (and adults) showed a cardiometabolic profile generally comparable to that of normal weight children [22] .
Visceral fat was found to be independently and negatively associated with insulin sensitivity and positively related to insulin secretion in obese Hispanic and Caucasian children [12, 13, 29] . This relationship was independent of overall adiposity and subcutaneous abdominal fat. These findings support the hypothesis that visceral fat accumulation increases the risk of T2D. Stronger obesityhealth associations were also found for white than for Hispanic children, which points out to racial and ethnic differences [13] .
WHO description of health also concerns "a state of social well-being" [1] . Several studies showed that obesity has a clear negative impact on self-esteem. However, young school children may not perceive their weight as excessive. They are also commonly not regarded as obese by the family members as most parents of overweight and obese preschoolers classify their off-springs as normal weight [30] [31] [32] [33] . The UK studies show a high level of body weight underestimation in 7-9-year-old children, particularly in overweight girls, which contradicts a general assumption that most girls believe they are overweight or fat regardless of their real body size [32] . The change toward underestimation could be due to changes in societal norms and the shift towards higher body weight being regarded as "normal". Overweight and obese teenagers may experience more severe stigmatization, particularly by their peers [33, 34] . However in the societies where up to 40% of school children are obese or overweight this problem may be anecdotal. In fact in one of the studies coming from the UK, obesity was associated with higher self-esteem among black African girls and not associated with low self-esteem among white British girls. In a study conducted in the US obesity in boys had no impact on self-esteem in black, Hispanic and white boys. An association between obesity and self-perception in obese ad- olescents is specific and it cannot be generalized that all obese children have low self-esteem [35] .
Conclusions
Many obese children and adolescents will progress into adult life following the same BMI trajectory. Majority of them will develop metabolic and CV complications. However up to 30% of individuals seem to be protected against obesity-related diseases and they may not significantly improve their metabolic parameters by the weight loss or life style changes [36] . Prevention and treatment of childhood obesity is an enormous task with so far quite low success rate. It would be important to identify those children who are at the highest risk of developing early complications and who will benefit the most from even moderate weight loss.
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